Pathogenicity of catalytic antibodies: catalytic activity of Bence Jones proteins from myeloma patients with renal impairment can elicit cytotoxic effects.
Some Bence Jones proteins (BJPs) can display catalytic activity. Although the catalytic activity of BJPs might be associated with the pathogenesis of disease, this relationship has not yet been established. We tested the effects of seven BJPs on LLC-PK1 cells to assess their pathogenicity. Two out of the seven BJPs showed cytotoxic activity, as assessed by microscopic analysis, the WST method and TUNEL staining. Moreover, the cytotoxic BJPs were excreted by patients who presented with renal impairment. The cytotoxic BJPs displayed 20- to 40-fold higher catalytic activities (kcat of 3.5-2.2 min(-1)) in hydrolyzing a chromogenic substrate compared to the other BJPs. By treating the cytotoxic BJPs with diisopropylfluorophosphate, they lost not only their catalytic activity, but also the cytotoxic effects. These results indicate a direct link between cytotoxicity and the catalytic activity of the BJPs. The catalytic activity of BJPs contributes to the pathogenesis, as well as to development, of symptoms of multiple myeloma. Inhibition of the catalytic activity of BJPs may form the basis of a novel treatment for multiple myeloma patients with renal dysfunction.